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A New Handbook of Climatology 
By Sir Gu.pert Waker, C.S.1., F.R.S. 


It is twenty years since the publication of the revised andenlarged 
third edition of Hann’s Handbook of Climatology, which 
contained in its three volumes about 1,500 pages and was un- 
rivalled in its wealth of reliable information as well as in its 
scientific discussion of essential principles. There is now there- 
fore a need, both for theoretical and economic purposes, of a 
book in which the great mass of information that has accumu- 
lated in the meantime should be made available; and Messrs. 
Borntriger, of Berlin, have agreed to bring it out with Dr. 
Képpen, of Graz, and Dr. Geiger, of Munich, as _ general 
editors. Readers of Képpen’s Alimate der Erde, with its 
original system of classification, will be confident that the work 
could not be in better hands, and will be filled with admiration 
at the vitality which enables such a task to be undertaken by 
one whose eightieth birthday was celebrated two years ago. 
The scheme of the handbook is that it shall contain about 
twice as much as Hann’s, and be provided with more tables, 
arranged on a uniform plan; in fact the tables are regarded as 
the most valuable element. The text consists of a general and a 
regional portion. The first volume, of 768 pages, deals with the 
factors which determine climate, and its distribution over the 
earth when classified according to Képpen’s system; it also 
includes the chief effects on other features of nature and on 
mankind. Sections in this part have been allotted to Milanko- 
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vitch, Conrad, Képpen, Geiger, Wagner, Borchardt and K. 
Wegener. 

The regional portion, in volumes 2 to 5, handles the climates 
of the different parts of the earth and the most important 
sources of information regarding them; agricultural and 
hygienic conditions are considered as well as those of pure 
meteorology. North America has been allotted to R. de C. Ward 
and C. F. Brooks ; Central America to K. Sapper ; South America 
io K. Knoch; Greenland to A. Wegener; north-west Europe to 
B. J. Birkeland and N. J. Féyn; central and south Europe to 
Kk. Alt; Russia and central Asia to L. Berg, A. Kaminskij and 
i. Rubinstein; Nearer Asia to L. Weickmann; British India to 
Sir Gilbert Walker ; Japan, China and Micronesia to T. Okada ; 
Further India and the East Indies to C. Braak; Australia and 
New Zealand to I’. Griflith Taylor; Polynesia to K. Wegener ; 
the Antarctic to W. Meinardus; west and central Africa to 
R. Geiger; east Africa to G, Castens; and the Oceans to E. 
Kuhlbrodt. 

The regional portion is to contain about 2,400 pages, of which 
about 1,000 are devoted to tables on a uniform plan; of charts 
there are to be about 320 in black and white and 16 in colours. 

The amount of labour involved in collecting the regional data 
is so great as to lie beyond the powers of some of the individuals 
responsible ; and a satisfactory result would be impossible with- 
out co-operation of the heads of a number of meteorological 
services. This has been generously promised by Canada, the 
United States, India, Mexico, and presumably other countries. 

It will be seen that the handbook is neither a text-book nor 
a collection of everything that has been published on climate ; 
but aims at a critical selection of essential features, arranged 
on a uniform plan for reference by all with a slight meteorological 
equipment. 


The Life and Work of Sir Norman Lockyer* 


Through the happy inspiration of Sir Richard Gregory, this 
book, which deals with the life and work of Sir Norman Lock- 
yer, is cast in a rather novel form. The first half consists of a 
hiographical sketch of Lockyer’s life, while the second half 
consists of a series of chapters by different writers, who discuss 
different aspects of Lockyer’s work, and show the relation of his 
ideas to those which are current to-day. 

The biographical sketch was prepared by Lady Lockyer and 
Miss Lockyer with the assistance of Professor Dingle, and the 

*By T. Mary Lockyer and Winifred L. Lockyer with the assistance of Prof. 


H. Dingle. Size 8}X5fin. pp xii+474. Z//s. London, Macmillan and Co. 
1928. 18s. net. 
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publication in the Spectator. Would that some of our meteoro- 


eical colleagues would follow the same plan! 





\ weekly review called the Read r started in y 
by J. M. Ludiow and Tom Hughes, who were Lockver’s colleacues 
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at the War Office and his neighbours at Wimbledon. eave Loc] 











ver scope for his marked cift of clear exposition of the scientifi 
discoveries ot the day. He hecame its scientific editor, and his 
ontributions aroused considerable interest. The review was. 
however, a financial fa and the last number appeared in 
June. 1865. During this time Lockver was devoting his niehts 
to astronomical observati and his days to work at the Wat 
(fhiee. In December he was made editor of the new 
\rmyv Regulations. We o find him devising a new form of 
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the spectroscope in astronomy. He believed that it should be 
possible to see the spectrum of the prominences in daylight. 
His first attempt was unsuccessful, owing to the small dispersion 


1 } 


of his spectroscope, but when after long delay a suitable spectro- 


— aot we 


ope was available in October, 1868, he was immediately suc 








cessfu In the meantime, however, a French physicist 
Fanssen, had hit on the same idea, and had actually succeeded 
several months before Lockyer. One result was the striking of 
a gold medal by the French Government to commemorate the 
= discovery ; another was a life-long friendship between Lockyer 


a and Janssen. 











li Lockyer’s activities covered a very wide tield, but not the 
SS least of his achievements was the establishment of the weekl: 
is ul, Nature, in 1869, while he was still a clerk at the War 

Office. Nor must the part played by Messrs. Macmillan in thi 
1d inatter he overlooked. Every year from its inception until 1899 
he the annual balance sheet r Nature came out on the wrong 

side; and it was only through the mutual trust between editor 
of. and publisher that ‘the journal continued to exist. Before 
‘0. Lockyer resigned the editorship to its present holder, Sir Richard 


Greeoryv. in 1919, Nature had been set on a firm basis. The 
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worker of to-dav needs no 
] 


value of this journal to the 
elaboration, but a letter froin Benjamin Gould, who had jusi 
established an observatory in the lonely region of Cordoba, in 
the Argentine, shows how inspiring the weekly arrival of Vature 
was to an isolated worker. 


From i870 to 1&7 Lockver was occupied by his duties as 


Secretary ot the Royal Commission under the Chairmanship of 
the Duke of Devonshire, to inquire into seientific instruction 
and reseat h; and with the exhil ition of scientific instruments 


di 
held in i876. In 1879 the Solar Physics Observatory was estab 
lished at South Kensington with Lockyer in charge. He was 
Professor of Astronomy in the Royal College of Science until 
1902, and remained Director of the Solar Physics Observatory 
until it was removed from South Kensington to Cambridge. 
Lockyer’s contributions to astrophysics cannot be briefly sum 
inarised with any justice to their maenitude. He was a leader 
at the time when this science was little more than a new-born 
babe, and his observations of spectra of the different parts of 
the sun, of the stars, and of elements in the laboratory, were 
solid additions to knowledge. His name is perhaps most fre 


qi ently associated with the mete yritie hypothesis of the origin 





of stars and systems, and with the idea of the dissocia- 
tion of the chemical elements at such high temperatures as are to 
be found in the stars. But his work was many-sided, and he 
ound time in the midst of his preoccupation with spectroscopy 


to investigate the orientation of Egyptian temples, British 
stone cireles and other ancient monuments. And from time to 
time we find him putting up a vigorous fight to save the site 
ut South Kensington from the danger of underground railways 


and the intrusion of buildings of a non-scientifie character. 


Lockyer’s motto in lite night well have been ‘‘ Whatsoever thy 
hand findeth to do, do it with thy might.” 

His work vas chara terised by boldness ot conception and 
fertility of imagination rather than by minute accuracy o! 
detail. and some of his observational evidence, particularly that 
relating to the supposed existence of spectral lines common to 
different elements, was ve ry decidedly shaky, and was so regarded 
hv his contemporaries. 

Not the least of Lockver’s gifts was his gift for friendship. 


He counted amone his intimate friends such men as T. H. 


Huxlev. Janssen. Tennvson, Sir Michael Foster, Dr. Isaac 
Roberts. to pame but a few. The assistance of his many rrieicds 


counted for much in keeping Nature in existence in its early 
davs. Nor must the devotion of his assistants be forgotten. 
Amone his assistants 
now Yarrow Professor of the 


at South Kensington were A. Fowler. 
Roval Society, Sir tichard 


and Professor Raphael 


Greeory. the present editor of Vature, 


Meldola. men whose names are 


familiar to all scientific workers. 























For 
the 
for 
Fro 
fron 
has 
plie 
been 
ing’ 
7s. ( 
ance 
Sel V1 


low 








Jan. 1929] THE METEOROLOGICAL MAGAZINE. 251 


Low kyer upproached meteorology irom a standpoint Witich 


nee } . ; e - ‘ P ba 2@4, 
Was novel at that time. He had great faith in the possibilities 
4 + oa > 11 5 aie ] ‘ + : ] } 

ol Meteorology, ana believed ihat solar physics and meteoroioy 
| | . 1 . 

should ’o hand in hand He used the method of ‘urve 


parallels to mvestigate world weather, and derived results 








which are now more frequently expressed in terms of coefficients 
of correl or of periodogram analyses. He found that heat 
pulses in the sun had their count ‘rpart in pulses in monsoon 
rainfall, in the rainfali of the Nile and Mississippi valleys. and 
in the pressure over India and elsewhere. He found a baro 


metric surge or °° see-saw “ ot pressure between a region cove 
ing a large part of Asia, Australia and eastern Africa, and 
a region covering inost of the Americ: nh col tinent. This res 
Was confirmed by Bigelow, and has been stated since in terms ol 
coefiicients of correlation by Sir Gilbert Walker. In the opinion 

the reviewer, the value of Lockyer’s contribution to meteoro 
logy is noi sufficiently recoeenised to-dav. 


Lady Lockyer and Miss Lockyer and their collaborators are 


to be congratulated on the production of a volume which is 
ull of interest and inspi ation. It describes not only a man, 
but an epoch in the history of astrophysics The evolution oi 


the War Oftice clerk into the scientist of world-wide fame 
worthy of close study by ali who have any interest in things 
scientific. Moreover, the chapters in the latter half of the 
beok, dealing with the relation of Lockver’s ideas to the astro 
plivsics of to-day form an adinirable introduction to some of 
the latest ideas in that science. Of the production of the hook. 
by Messrs. Macmillan, with whom Lockyer Was so long aASSOl iated 
as editor of Vature, we need savy no more than that it reaches 
the highest standard. 


D. Brent. 


OFFICIAL NOTICE. 


Certification of Balloon Meteorographs 


, ; , } 1] 4 " mt - 1 “s 
For lany years past, the balloon meteoro raph designe hy 


the late Mr. W. H. Dines has been the standard instrument 
for use in the exploration of the upper air from British stations. 
From time to time instrument makers have been approached 


from outside sources to supply the meteorographis, and the need 





has been felt for some means of ensuring that instruments sup 
plied in this way are satisfactory. To meet this need. it has 
been decided to place at the cisposa! of manufacturers the test 
ing facilities which exist at Kew Observatory. For a fee o 

1] nd certified if i 1 





e tester] 





7s. 6d., meteorographs wil 
ance with the official specification. Further par 
service may be obtained on application to the Director, Meteoro 
logical Office, South Kensineton, London. S.W.7. 
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Discussions at the Meteorological Office 


The subjects for discussion for the next two meetings will be :— 
January 28th.—Resu/ts of visibility measurements in Karlsruhe 


d comparative investigations. By A. Peppler (Karlsruhe, 


Abh. Jadischen Landeswetterwarte, No. 6, 1927) (in 
German). Opener.—Mr. C. D. Stewart, B.Sc. 


Februarv 11th—NSolar activity and long-pre riod weather changes. 


By H. H. Clayton (Smithsonian Mise. Coll., 78, No. 4, 1926). 
O pe ner — Mir. B. e Vy. Oddie, B.Se. 


NoreE—The dates of the Discussions of this session are one week earlier than 
those originally stated in the Meterological Magazine, September, 1928, p. 184 


Royal Meteorological Society 
Nhe monthly meeting of this Society was held on Wednesday, 
December 19th, at 49, Cromwell Road, South Kensington, Sir 
Richard Gregory, LL.D., President, in the Chair. 
L. H. G. Dines, M.A.—The Dines Fleat Barograpn. 
This instrument was designed by the late Mr. W. H. Dines 
about 20 years ago, and has been in use at the Observatories of 
the Meteorological Office fer a number of years. It is a pen- 
recording barograph, of which the leading feature is the care 
i] 


indicate barometric oscillations ot amplitudes down to one or 


taken to reduce friction in the mechanism. The record wl 


two tenths of a millibar. The instrument is deseribed in detail, 
und calculations are appended showing how to conipute the scale 
value and how t adjust the device provided to render the read- 

ings independent of temperature. 
Opening the discussion, the President pointed out that the 
oraph Was an ingenious scienttifi adaptation of the old 


float barog 
wheel or clock barometer. Dr. Whipple pointed out that it 


was actually superior in several respects to the photo-barograph, 
and urged that its manufacture should be taken up on a com- 
mercial scale, 
Dr. J. Glasspoole, M.Se.. Ph. D.—The distribution of the average 
seasonal raintall Ore” Europe. 
| verage annual rain falline in the 


The proportion or | 





sensons in different parts of Europe can be considered as of three 
main tyrpes. In western Europe there is abundant rain ait all 
seasons with a minimum in sununer and a maximum in winter. 
In the Mediterranean region there is very little rainfall at all 
during the summer, while there is generally a preponderance 
at this season in central Europe. In the three months June 
to Auenust onlv one-fiftieth of the average annual rain falls in 
the south of Spain. while more than half the annual amount 


falls in the same period in north-eastern Russia. The paper 
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Includes 1iaps showing the proportion or tie averave anhuiai rain 


falling in each season. These Maps emphasise that the distri 
bution of the rainfall amongst the seasons depends very largely 

43 . . » ° 29 ° . . 
on the physical features, especially on the distance from the 


sea and the arrangement of mountain and plain. 
The discussion emphasised the ical value of the paper. 


: : 
read explanations 





li was also remarked that while 


for the distribution of winter and 


J 


ains, 1t was very 
diticult to account for the excess of rainfall in autumn in 
western Kurope. 
The Buchay Prize of the Roval Meteorological Societv fo 1929 
has been awarded to Dr. Harold Jeffreys, D.Sc., F.R.S.. for the 


following papers vontributed to the Quarterly Journal oi the 


Society during the years 1924-1927 :—‘‘ The cause of cyclones ”’ ; 
On fluid motions produced by ditierences of temperature and 
humidity *’; ‘*‘ On the dynamics of geostrophic winds *’: and 


Cyclones and the general circulation. 


Correspondence 
To the Editor, The Meteorological Magazine 





Grass Minimum Temperatures 

The standard specification for the exposure of a grass minimum 
thermometer is ‘‘ one or two inches above the ground which 
should be covered with short grass.”’ Some recent observations 
at South Farnborough showed very considerable ditierences 
between two thermometers both exposed in the standard way on 
sites in close proximity. The results were stimulatingly surpris- 
ing and in a discussion about them with Mr. J. 8. Dines, the 
question of the character of the grass covering was raised. As 
he was shortly afterwards visiting Farnborough, he made a point 
of examining the grass and found the one site covered with a car- 
pet of short grass and moss while on the other site the bare earth 
could be seen betwen the blades of grass. The grass minimum 
temperatures on this second site were usually lower than on the 
first site, the average difference for 50 nights between August 9th 
and October 8th, 1928, was 5°F., the largest difference being 
12°F. I am led to suggest the following explanation of the 
differences. 

It seems likely that on the second site the bare earth radiates 

to the sky *’ and becomes colder than the air above it: the 
layers (of air) of minute thickness just above the surface become 
then each colder than the next layer above it so that there is a 
progressive increase of temperature from the surface upwards: 
a very stable condition, made more stable by the blades of grass 
stopping any horizontal movement of the enmeshed air. 
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(n the first site, on the other hand, the effective radiating 
surface will be the top of the carpet of short grass and moss. 
This will become colder than the laver of air entangled in the 
vrass and moss beneath it and colder also than the surface of 
the ground underneath. his condition will be unstable; and 
there will be a continued minute turbulence which will distribute 
the “* cold“ through a rather more extensive layer of air. 
Moreover, the process of cooling the grass, air and earth beneath 
the radiating upper surtace of the carpet will be much slower 
than if radiation were directly effective. 

This result naturally suggests that the standard specification 
is not sufficiently precise to secure comparable records. Possibly 
the thermometer should be placed on a standard square board 
either bare or covered with artificial ** blades *’ of grass of uni- 
form length and evenly distributed. It would be necessary to 
place the board in such surroundings that the temperatures in 
proximity to it would not be lower than those over the board 
itseli, and to fix it so that its surface was level with the surface 
of the earth (not of the grass) to prevent the cold air -running 
off the board and producing a more or less horizontal exchange 
of heat. Conduction of heat upwards from the earth beneath 
the surface must play a part,-but normally this will be of a 
lower order of magnitude than the quantity involved in radiation 
{or even evaporation). 

January sth, 1929. E. Goun. 
Aurora off the Coast of Ireland 
\ note regarding a display of aurora which I observed off the 
coast of Treland, in the St. George’s Channel on October 1&th, 
[$2%. may be of interest. 
The night was fine and clear, sky practically cloudless. There 


t 
had been a faint glow in the northern sky all the evening and 
at 23h. 10m. G.M.T. several patches of brighter light appeared 


low down on the horizon. Five minutes later these resolved 
into a number of distinct beams of light about 10 degrees in 
leneth and extending nearly vertically from north to north- 
north-west. These lasted with some brilliance until 23h, 30m. 
G.M.T. and the glow faded shortly after. 

The beams appeared to vary in intensity during their most 
brilliant phase and were a very pale green in colour. 

R. H. Srenxnovuse. 


R.M.S.P. “ Sabor.” Rio de Janeiro, Brazil. December 8th, 1928. 

Unusual Thunderstorm Phenomena 
in one or two recent numbers of your magazine, I have noticed 
references to a ‘‘ click ’? accompanying a stroke of lightning. 
During a thunderstorm which occurred here this afternoon I 
heard this noise accompanying an unusually close stroke followed 
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Within a second by the thunder. Subsequent queries elicited 


information that the click was heard bv the observer of this 








station and also by one of the clerks. he 1 that this ofthe 
is liberally supplied with overhead wires for the electric light 
and telephone services is rather in favour of Mr. McAdie’s sug- 
gestion as published in your auniher for August, 1922. 

NoEL P. SELLICK. 
Dey aire, Salil n Rhodesia. N r 23rd, 1928 


The Appearance of the | Sen ond — through a Cloud 


for some time past I have thought that the uppearance o ihe 
dise of the sun or moon seen through a cloud depends on ; einllns 
the cloud consists of ice cry stals or water-drops. \ito-stratus 
clouds consist usually, though not alw: Lys, Of ice-crystals, and 
the biurred appearance of the sun is well known, the exai ple 

the Ooserver's Handbool: Dei typi The phot 2a} h of 








Bi 
4 Hi ie > 4 ae hy . 1 . ] > } 
fracto-stratus on Plate XVII of that ‘ation (also repre rluced 











in Plate TH] of Cloud Forms) shews the sun’s dise just ib 
it! ] } tt: =. _ =F ee } 4 ] 
Wik Si rp ecges, and i Think this holds ior ail Warer-arop 
ouds, if the exact position of the sun er moon can be made out 
at all, The faet that some alto-stratus consist of water-drops, 
) +) wth « Ar ‘ » wl + "ASer ‘ liffie yltw lay hi ha 
oitel vitn a corona, seeined tu present a dimcuity, out this has 
now been removed by the publication of a photograph b roi 
A. McAdie* showing a very good cerona in alto-stratus clouds, 
with the e lores of the sun’s dise dager thy sharp. There remains 
*“y *9° . 1? 1 } 
the DGss bility of the disk r blurred by oh clouds, ond a 
| ; 1 1 . | » a : 
eebl ) being proau ed bv a lower javer, ? bv tne lowe r 
part of a diffuse mass of aito-stratus, but this does not affect the 
I 
point at issue. It would be interesting to have the opinions of 


observers on this que stion 

f irred appearance is sometimes described as ‘‘ watery, 
it enn only be produced by ice-crvstals tl term is 
misleading. C. K. M. Dovecuas. 


Dece mbe 13th. 1928 





NOTES AND QUERIES 
Lapse Rates in Polar and Equatorial Air 
The statement is sometimes made that he lapse rate of tem- 
perature is greater in a current of polar air than in an 
equatorial one. The writer has lately made inquiry into 
this question, the resulis of which may be worth putting on 
record. 

The material employed was the whole of the British sounding 
balloon data from 1911 onwards. The method of the investiga- 
tion was to tind oce asions on which the Wi ole atm sphere Was 
moving either from a southerly or a northerly direction at a 


hserrations and Investigations ade att] Dilue H Observatory. 142 
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considerable speed, while at tihe Sainie time the teniperature al 
a height ef one kilometre in the cases of the southerlv winds 
above the normal ior the time oi and in those ol the 
northerry ones below the normal. Under these circumstances 
it was assumed that the northerly current had a polar origin 
and the southerly one an equaiorial. 
The actual criteria employed for the purpose were first thai 
very ase the balloon st] at ‘ast 100 kilometres from the 
starting point, second that the direction of the falling point 
lay for the southerly winds between 20° west of north and 45 
east of north and for the northerly winds between 45° west of 
sout znd 45° east of south Third, that the direction of the 
rop wind at the time of the start did not diffe 
of the run of the balloon by more than Tl y 
proved to be so exacting that only eight cases of equa ail 
and ten of polar were found on occasions when balloon soun |- 


ings were made during the period of 17 years covered. 


The mean results are given in the table below. 








tire tem- Lapse Rates in degrees abs. 
peratureat Pressure per kin. veen heights given 
1 km. oven at iu kilometres. 
il i Mean 
ior th Sea Level 
time of ) 1-2 | 2-3 | 3-4 1.5 °5 6-7 
ea 
Equatorial ain 3°6 a. 1009°5 mb. | 4°31 4°7 | 6°44, 6°3 | 6°97 7°4 , 7°2 
Polar ait -5°3 a. 1016°8 mb. | 7°9 | 4-3 | 5°9 | 5°9 | 63. -6°8 | 65 


In each case the mean » geostrophic wind was iV m/s. 





Near the surface the polar has appreciably the greater lapse 
} 


rate, while from above lkm. it seems to have a rather smailer 
ene. It will be seen, however, that the mean pressure was 
siualler in the case of the equatorial air, and low pressure is on 
the average iound ‘to be associated with a larger lapse rate, 
hence it is not certain that the higher lapse rate above Ikm. can 
fairly be attributed to properties of the equatorial air, and it 
would seem that the only significant difference between the two 
rows of the table is the higher lapse rate below Ikm. in the 
polar air. 

The number of observations is too small to base any final 
conclusion on the result, but is enough to illustrate any pro- 
nounced tendency. It seems to show that it is difficult to 
establish statistically any pronounced systematic difference be- 
tween the thermal structures of polar and equatorial air 


L. H. G. Dives. 
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The Liverpool Observatory and Tidal Institute 

The Times of December 12th contains a message from Liverpool 
to the effect that the Bidston Observatory, which was maintained 
by the Mersey Docks and Harbour Board, and the Tidal Insti- 
tute, which was established by the University, are to be com- 
bined into a single institute under the above title, to be governed 
by a joint committee of the Dock Board and the University. 

The Observatory was founded in 1845 on the Waterloo Dock 
Pierhead, its objects being the communication of time’ to the 
port, the testing and rating of chronometers, astronomical 
observations and meteorological observations. In 1867 the recon- 
struction of the Waterloo Dock necessitated the removal of the 
Observatory, and in 1869 it was moved to a new site on Bidston 
Hill, which has been occupied ever since. The objects for which 
the Observatory was established have been faithfully carried out 
for many years, but the development of wireless telegraphy, 
which enabled a time signal to be broadeast from Greenwich 
over the whole country, has recently decreased the practical im- 
portance of the local time-service, and consequently of the 
astronomical observations. The testing and rating of chrono- 
meters has been maintained, and the meteorological observations 
have, if anything, increased in importance. The Tidal Institute 
was established in 1919, and quickly achieved recognition as 
the centre of tidal information for the British Empire. 

‘he Director of the new combined Institute will be Professor 
J. Proudman, F.R.S., of the University, while Dr. A. T. Dood- 
son will become Assistant Director, and will reside at the 
Observatory. 


New Site for Instruments at Aberdeen 

In consequence of extensions to the buildings of King’s College, 
Aherdeen, the site of the Stevenson screen and rain gauge, from 
which observations have been obtained for many years for publi- 
cation in the Daily, Weekly and Monthly Weather Reports of the 
Meteorological Office, was moved to a new site about 170 yards 
away to the northeast, on June Ist, 1928. A Dines pressure 
tube anemometer has occupied another site in an open field 500 
yards away to the east of King’s College since September, 1922. 
The new site is not suitable for the anemometer nor the anemo- 
meter site for the thermometers and rain gauge: it is hoped that 
one site may eventually be found for all the ordinary meteoro- 
logical instruments. 

The hourly readings of temperature for Aberdeen, which are 
published in the Observatories Year Book of the Meteorological 
Office, will, however, continue to be taken from the north wall 
screen, which is too high up to be appreciably affected by the new 
buildings. 
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New Meteorological Service in Chile 


A Naval Meteorological Service has been established in Chile 
under the Ministry of Marine, to work in collaboration with the 
Central Meteorological Institute of the Ministry of Education. 
The new service is charged with forecasting for the Navy and 
Merchant Service and the coastal regions, the study and investi- 
gation of scientific methods, contributions to the international 
study of meteorological phenomena and the preparation of 
wind charts for maritime and aerial navigation. 


Brazilian Daily Weather Reports 

In pursuance of his policy for developing the Brazilian Meteoro- 
logical Service, Senor Sampaio Ferraz has now initiated the 
publication of a Daily Weather Report. The first number was 
issued on September Ist, 1928, and contains a synoptic weather 
chart for 9h. (Noon G.M.T.) of the day of issue, a short sum- 
mary of the weather of the past 24 hours, and a forecast of the 
weather for the next day. Data for 74 stations are also in- 
cluded, together with hydrological and upper-air information. 
The issue of these Daily Weather Reports is especially welcome, 
as previously the Argentine was the only country in South 
America to issue reports daily. 


The Meteorological Conditions for Deserts 

The Geographical Journal for July, 1928, contains an interest- 
ing review of a book by Hans Mortensen, ‘‘ Der Formenschaiz 
der Nordchilenischen Wiiste,’’ published in 1927. The old 
idea of a desert as a waste of shifting sand applies only to the 
margins of the Chilean desert; its heart is dead and motionless 
as the moon, covered by a skin of compacted dust or a layer oi 
stones, but no sand. The wind, having no tools, cannot abrade, 
and the land forms are those of running water resulting from 
the torrential rains which occur at intervals of ten years or 
more. 

The climatic causes of desert formation are fully discussed, 
and the author successively eliminates temperatures, wind velo- 
city and cloudiness as unable to account for the most extreme 
conditions; amount of rainfall is also ruled out, but its rarity 
nay be an important contributory cause. The most important 
factor is shown to be the deficiency of rainfall below evapor- 
ation, the difference amounting to 160in. a year in the heart 
of the desert. The characteristic dust skin is formed by exces- 
sive evaporation of the soil moisture, derived from occasional 
rain or from hygroscopic absorption by the saline ground. 


1928, Another Wet Year 
Although 1928 was the sixth successive year in which the rainfall 
over the British Isles as a whole was in excess of the average, the 
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year is more likely to be remembered, in southeastern England 
at any rate, for its sunshine and a summer favourable to holiday 
makers. It will be recalled that since about 1907 wet years have 
predominated. Initially the excesses were contributed more 
especially by wet winters, but of more recent years the summers 
have been particularly wet. In each of the six summers since 
1921 the rainfall has exceeded the average over the country 
generally, so that the summer of 1928 stands out in comparison 
as unusually dry although the deficiency was only -4 per cent. 
Out of the previous 12 summers only 1919 and 1921, with defi- 
ciencies of 17 and 27 per cent., received less than the average. 

April, May, July and September were all dry over the British 
Isles, but only September was markedly so. The general fall 
over England and Wales for September was rather less than half 
the average, and it was the driest September for 18 years, 7.e., 
since 1910, when the general fall was only one quarter of the 
usual amount. Although several towns experienced a restricted 
water-supply during the late summer this was probably due to 
the increasing demands having been met in previous summers 
by the abnormally heavy rains, and should not be taken as an 
indication of an abnormal drought. Apart from December, 
when there was a small deficiency, the rainfall of the other 
months was in excess of the average. January was the wettest 
month of the year with more than twice the usual amount. Over 
the country generally it was the wettest January since com- 
parable statistics became available in 1870. So far as can be 
ascertained the total of 7-7in. recorded at Manchester, was the 
largest there for over 135 years. It is noticeable that even in 
this wet month the characteristic feature of the year, an excess 
of sunshine, was apparent in many districts. October, with 
150 per cent., was the wettest October since 1916, when the 
general fall was 162 per cent. During November more than 
34in. of rain fell at the head of Borrowdale in the English Lake 
District. 

Among the more striking incidents in the rainfall of the year 
was the severe storm at Gunn to the east of Barnstaple on 
August 28th, when for 10 minutes frozen ice of various shapes 
fell with great violence, destroying vegetation and cutting off the 
stalks of corn. Two hours after the storm a large number of 
pieces were found as large as a sixpence and half an inch thick. 
There was also a violent thunderstorm at Armagh on August 29th 
when 1°69in. was recorded in 50 minutes, of which lin. fell in 
20 minutes. The hailstones were as big as nuts or marbles and 
choked up the gutters and drains so that much flooding occurred. 
So intense a fall is a rare occurrence especially in Ireland. The 
year 1928 will also be remembered for one of the worst Thames 
floods in history, caused by a gale in the North Sea which coin- 
cided with a high spring tide on January 7th. London also 
suffered from a ‘‘ tornado ”’ which caused much damage during 
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the evening of October 22nd, although it is reported as having 
lasted no longer than 30 seconds. 

The most remarkable feature of the rainfall of 1928 was the 
large area with an excess in Ireland and in the western hali of 
the British Isles, especially in the English Lake District and in 
the Southern Uplands of Scotland where the excess amounted to 
50 per cent. Locally in both districts 1928 was the wettest year 
in the 60 years of comparable data. The rainfall appears to 
have exceeded 90 per cent. of the average everywhere and only 
about one-twentieth of the total area recorded less than the 
average. Deficiencies were confined almost entirely to stations in 
the east of England, occurring over an area in the neighbour- 
hood of the Wash, including most of Suffolk and Norfolk and 
stretching from the coast as far west as Bedford and Lincoln 
and along a narrow coastal strip as far north as Berwick-on- 
Tweed. Less than the average was recorded in the neigh- 
bourhood of Keith in Banffshire and at Llandudno. 

Over England and Wales more than 130 per cent. was recorded 
between Ventnor and Brighton, round Bala and Lake Vyrnwy 
and over a large area in the northwest. In Scotland more than 
130 per cent. occurred over most of the southwest and more 
than 140 per cent. was recorded over two large areas, the western 
half of the Southern Uplands and from the Isle of Mull to the 
Grampians. The fall exceeded 150 per cent. only in the former 
region and reached 160 per cent. locally near Langholm. In 
Ireland falls of 120 per cent. were widespread and more than 
130 per cent. was recorded in the neighbourhood of Cork, in 
Kerry and Connemara, to the north of the Mourne Mountains 
and between the mountains of Donegal and Londonderry. The 
rainfall in Ireland was remarkable in that it exceeded the average 
everywhere and we have to go back to 1903 to find a similar vear 
of so widespread an excess. 

From information at present available the following general 
values for 1926 have been computed :— 


England and Wales 39.8 | 113 ) ee 
onan 62.4 | in 124 Seana 
Ireland 54.1 ‘ 125 oO ° ere ge 
British Isles 48.9 | 113) 1881-1915 


The annual general values for England and Wales were consi- 
derably exceeded in 1924 and 1927. Over Scotland and Ireland 
the rainfall was much more remarkable. During the last 60 
years the rainfall of 1928 over Ireland has only been exceeded 
once, in 1872 with 128 per cent., while in Scotland only the 
three years 1872, 1877 and 1903 were wetter with 134, 131 and 


129 per cent. Over the country as a whole 1928 was as wet as 
1927. Since comparable statistics became available in 1868 


there have been only four wetter years, 1872, 1877, 1882 and 
1903, when the general percentage values were 137, 127, 120 and 
127 respectively. 


J. Gnas 
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Parallel Weather Sequences 


in a discussion of any season of abnormal weather, it is natural 
TO make a comparis Ih with i previous season of similal abnor- 
inality. An interesting exalple ol such a comparison is 
illustrated in the Meteorologicul Magazine ter April, 1926, 
Where the changes of pressure during January, February, March 
and April, 1912, are ec mpared month by month with those of 
December, 1925, and ot January, February and March, 1926. 
The way in which the two sequences run parallel for four full 
inonths 1s very striking, and it seemed worth while to make a 
systematic search through the monthly charts oi deviation of 
pressure from normal illustrated in Geophysical Memoirs, 
No. 31,* to see whether such sequences are so frequent that they 
must | 

whether they are so rare that their occurrence may be attributed 


ve due oO similar causes leading to similar resuits, or 
lo coincidence. 

lt was first of all necessary to group the maps roughly into 
classes according to the distribution of pressure deviation from 
normal. This had been done in the memoir, but it was found 
that the types and sub-types used there were too numerous and 
too detailed for this purpose. The maps were therefore grouped 
into four classes according to their intrinsic similarity with 
reference chiefly to the British Isles, all individual distributions 
in a group giving approximately a similar type of weather. 
The four classes are brieflv as follows :— 

(1) Pressure above normal near or over the British Isles with 
pressure below normal directly to the south-east. 

(2) Pressure above normal near or over the British Isles with 
pressure below nermal directly to the north-west. 

(3) Pressure below normal near or over the British Isles with 
pressure above normal directly to the south-east. 

(4) Pressure below normal near or over the British Isles with 
pressure above normal directly to the north-west. 

Class (1) gives mainly fine weather over the British Isles with 

weakening of the normal south-westerly winds; class (2) on 
the other hand gives mainly fine weather with a strengthening 
ot the south-westerly winds. Classes (3) and (4) give generally 
rainy weather, in class (3) of the orographie type and in 
class (4) of the cyclonic tvpe. 

The classification of the maps was completed up to May. 1928, 
with the exception of January to September, 1922, for which 

*London, Air Ministry, Meteorological Office. Geophysical Memoirs, 


No. 31. Classification of Monthly Charts of Pressure Anomaly over the 
Northern Hemisphere, by C. E. P. Brooks and W. A. Quennell. 
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mths the data were not readily available. This wave a series 
o be examined, between January, 1873, and May, 


L928. broken between 1900 and 1910 and in 1922. The in- 


s 
4 


vestigation was directed towards discovering any runs of four 
months in different vears in which the same sequence of classes 
occurred in corresponding months of the vear or in the series 
me ninth iY fore or one month alter. For example, the months 
October, November. Decembet and the following January 
vere compared with the same months of all the other years, and 
also with September to December and with November to Feb- 
ruary of all the other vears. Thus the months of October, 1878, 
to January, 1879, gave the sequence (4, 1. 1. 1), and the same 


sequence Of Classes Was tound in the months of November, 1916, 


to February, 1917 (Fig. 1). Im this way about 22,000 con:- 
parisons were made, resulting in the finding of 221 pairs of 
similar sequences. It then remained to be discovered how this 
nuinber compares with the number of pairs which would be 

(pected on the supposition that there is no real connexion 
between the weather of one month and the next. 

The four types are not of equally frequent occurrence, being 
distributed as follows :—(1) 28 per cent; (2) 22 per cent.; (3) 
36 per cent; (4) 14 per cent. 

Four types vive (4)4. /.e., 256 possible sequences of four 


onths, and the probability of occurrence of each of these 256 
sequences with a random distribution was calculated on the 


assuinption that the above distribution of frequencies held for 
each season as well as for the whole year. This is not strictly 


accurate, but the arithmetic involved in the full computation 


would have been prohibitive. Actually the distribution during 


January and Julv was as follows :— 
January w. (1) 33%, (2) 19%, (3) 37%. (4) 
July (1) 36%, (2) 20%. (3) 33%, (4) 11 


The probability that any two series of four months selected 


at rancdoni would have the saine sequence is the swim oj the 
squares of the probabilities of occurrence of the 256 possibles. 
For example, the probability of occurrence of the sequence 
3. 3. 1. 1) is 0.362 x 0.282 0.0102. and the probability of 


tw series selected at random both eivine this sequence is 
(Q.0102)2 = 0.000103, or approximately 2 in the 22.000 distri- 
butions. A similar computation was carried out for each of the 
256 possible sequences and the result showed that with a random 
listribution, 22,000 comparisons should give 132 similar pairs. 
The number actually found, 221, is appreciabivy higher and 
suggests that there is a real tendency for similar sequences to 

consequently 


occur at about the same tiime in different vears; anc 
hot there is some physical connexion between the weather of 
snecessive months, 

By far the most frequent parallels were given by runs of four 


————— 
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there being 32 such pairs during the period, 
summer. As the expectation for 
it appears that once tvpe 3 is estab- 





lished tends to persist during the summer months. 
fanre [. WeratTHER DURING THREE PARALLEL SEQUENCES 
Ist Month. 2nd Month. 3rd Month 4th Month 
1S78 Cyclonic type, Wet at first, Cold and Sharp frosts, 
October to wet and at thencoldand wintry, dry dry on the 
1879 times cold. foggy. on the whole. whole, but 
January. with some 
snow. 

1916 Often wetand Remarkably Cold, wintry, Unusually 
November stormy; some- quiet; cold, muchsnow in severe frost, 
to times cold, variable pre- many places, very dry. 

1917 but mostly cipitation. 


February. 


mild. 








1887 Changeable Quiet, foggy Dry andcold, Changeable, 
December and unsettled. and damp, squally and 
to but not rainy. wet, tempera- 
1888 ture low. 
March. 
1924 Warm and Dullandvery Coldandvery Mainly cool 
January to unsettled, dry, cool in dry, sunny in and dull, 
April. mainly rather England. England. 
wet, 
1898 Mostly fair) Mostly fair, | Changeablein At first most- 


July to 
October. 


and dry, 
thunder- 
storms at the 
end of the 
month. 


warm and dry. 


W and N, 
elsewhere fair 
and very dry 
especially in 
eastern half. 


ly fair and 
dry, then 
gales and 
heavy rain. 


1926 Fair and Warmand Warm, very Unsettled, 
July to warm, with mainly fine, dry in south- first few days 
October. occasional rainfall irreg- ern England unusually 
breaks and ular but andIreland. warm, last 
widespread _ below normal fortnight very 
thunder- generally. cold. 


storms, 





Although these pairs of sequences show sufficient similiarity 





when a broad view is taken of the pressure distribution over 
western Europe, the classes are wide enough to permit of con- 
siderable variation in individual cases. The corresponding 
sequences were therefore more closely scrutinised by going back 
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to the original maps, and the final result gave 108 pairs of 
sequences whieh could be regarded as showing mood agreemMel 
and as giving substantially the same weather over the British 
Isles 1 corresponding months. The best examples are as 


(a) 187k, October, to 1879, January, and 1916, November, to 
1917, February. 
(4) 1887, December, to 1888, March, and 1924, January t 
April. 
(c) 1898, July to Octeber, and 1926, July to October. 
The charts showing the isanomalies of the first example are 
given in Fig. 1. The weather during the corresponding months 
was on the whole, very similar, and the remarks in Table I are 
taken from the Monthly Weather Report of the Meteorologic 
Office, with the exception of 1878 and 1879, for which years the 
remarks are taken from Symons’s Meteorolog: “al Magazine. 
W. A. QUENNELL. 


Obituary 
We regret to learn of the death of Lady Strachey, widow oi 
Sir Richard Strachey. Chairman of the Meteorological Council 
of the Roval Society, 1883-1905, on December 14th, 1928. at 


the age of 88 


We regret to learn that Mr. Andrew Watt, formerly Secretary 
ot the Scottish Meteorological Society, died suddenly on January 
9th, 1929. 


News in Brief 
We are glad to learn that a Chair of Meteorology and Climatology 
has been created in the Universitv of Salonica. The post has 
been accepted by Dr. E. G. Mariolopoulos. formerly chief of the 
Meteorological Section of the National Observatory of Athens. 


Dr. Mariolopoulos will also become Director of the Meteorologica} 
and Climatological Institute, which has been formed in econ- 
nexion with the University. 

The Simms Gold Medal ol the Roya! Aeronautical Society TO! 
the best paper on any subject allied to aeronautics, lias been 
awarded to Captain F. Entwistle, B.Sc., Superintendent of the 
Aviation Services Division, for his paper on ‘‘ Fog,’’ read before 
the S« iety on December &th, 1927. 


The Weather of December, 1928 
The weather of December was very variable. During the first 
few days the weather was mild and anticyclonic with lighi 


westerly winds and much sunshine, although mist or foe was 
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experienced in the early mornings. On the 6th a depression 
passing across the country was associated with rain in most 
listricts, the amounts, however, were small, among the largest 
heing O37in. at Kilmarnock. In the rear of this depression the 
winds Hbecume northerly and cold and there were showers of 
snow, hail or sleet and bright intervals. From the 7th to the 
15th the temperature was low and the frosts severe; the lowest 
minima of the month occurred during this period when 18°F 
was recorded in the screen at Burnley on the 9th and IL°F. on 
he ground at havader on the 15th. Day temperatures failed 
to reach 32°F. in places on the 14th and 15th, the maximun 
being 29°F. at Oxford on the 14th and at Ross-on-Wye on the 
15th. On the other hand, the duration of bright sunshine 
exceeded hrs. at several places on the 7th, 8th, 9th and 14th, 
hrs. at a few places, e.g., (4 hrs. at Bognor on the 


Sth. This period of sunshine was interrupted temporarily on 


> 


? 
hat ovel 


the $th and 10th when a depression centred to the west of the 
British Isles was associated with gales and heavy rain in Ireland 
wnd western England. e.g., 2*47in. fell at Fofanny (Down) on 
! Ls ' 


he 10th. On the LSth there was a general change to milder 


southwesterly conditions and rain fell heavily in the west on 
the 1L5th and in Seotland on the 16th, 5°45in. occurred at 
Fofanny (Co. Down) and 2°24in. at Delphi (Mayo) on the 15th. 
This was followed by a bright sunny day on the 17th when 
between 6 and 7 hours bright sunshine was recorded at many 
places. Slight precipitation occurred on most of the next few 
davs with much mist and fog in the mornings and severe frost 
it night. From the 24th the weather was unsettled with strong 
inds, local gales and occasional heavy precipitation until nearly 
the end of the month when the northern part of the country 
ame under the influence of an anticyclone to the north and west 
of the British Isles. Precipitation was most general on the 25th, 
») 


and 29th, 3:24in. fell at Tynywaun (Glamorgan) on the 
and 1°97in. at Filleigh (Devon) on the 27th. The sunshine 


totals for the month were generally below normal except in the 


- ! 
+) | 
“ l 


ot 


eastern districts. The distribution for the month was as 
follows : 
Total Ditf. from Total Diif. fron 
(hrs.) normal (hrs.) (lirs.) normal (hrs.) 
Stornoway 22 } Valentia 32 - 
Aberdeen 43 +7 Liverpool 38 —10 
Dublin 10 8 Falmouth 1 —-12 
Birr Castle 38 --) Kew 47 +10 





Pressure was above normal over the whole of western Europe. 
Iceland and the northern North Atlantic to Newfoundland and 
Bermuda, the greatest excess being 7*Imb. at Malin Head (north 
[reland). Pressure was below normal at Spitshergen. Tempera- 


ture was above normal except in the British Isles, Portugal and 
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the extreme northeast of Sweden. The excess in central Sweden 
and Spitsbergen amounted to between 4°F. and S°F. Ra 

was below normal in Scandinavia and central Europe but sbos 
normal at Spitsberger The deficit was us much as 40 per cel 


in Svealand and Gothalisnd. 


It is reported that a severe storm occurred on the 2nd in t] 


Gulf of Finland and wrecked the Finnish ship Neptun. i VY 
falls of snow were reported from Austria at the beginning of 
the month and part of the railway line between Austria and 
Switzerland was blocked. Snow was also very plentiful in the 
higher parts of Switzerland and traffic was rendered difticult 
owing to avalanches, some villages and chalets being cut off tor 
several davs In some districts or the Bernese Oberland and 


Canton Valais the snowfal! is reported to have been the heaviest 


for the time of year within living memory. Towards the end of 





the month nearly 7,000 acres in the district north of Termonde 
2 : ia? Fn or ; 

Holland) were under water, a violent gale and high tide causing 
ihe Scheldt to overflow its banks A glazed frost occurred in 
Munich on the Morning’ of Thre ZOti rendering ! streets 
dangerous, manv persons sustnined injuries 

Heavy floods occurred in Smyrna about the 7th. Wides; id 
Se eee eee a ; ea Oe ae | the 2°74 
and heavy falls of snow occurred in Afghanistan about the 27 


A cloudburst was reported from Shabani (southern Rhodesia) 


on the hh. causing the deaths of | natives working 





asbestos mines; 24in. of rain is said to have fallen in 20 n 





Abnormally heavy rain in Jamaica at the heginnine of the 
month caused landslips and much dam: ge to main roads. On the 
23rd eastern Canada had the first severe blizzard of the winter: 
the snowfall was sufficiently heavy to block communications and 
impede traffic. Temperature was above normal in the United 
States at the begi Ling of the month but a s vere cold spell swept 
across the country durine the second we sk. There was 3 return 


Oo warmer conditions during the third week but over Christmas 
the conditions were variable. 
he special messuge from Brazil states that the rainfall in the 
northern regions was scarce with I-Slin. below normal. and the 
rainfall distribution in the central and southern regions ivi 
cular with O-3lin. above normal and O-3lin. below norm 
respectively. Nine anticyclones passed across the country and 
windstorms were experienced in the extreme south. Cotter 
cocoa and wheat ‘rops were vathered in good condition At 
Rio de Janeiro pressure was O°-7mb. below normal and temper: 
ture 0°9°F. below normal. 
Rainfall, 1928—General Distribution 

Dec. Year 
England and Wales _... 88 113 
Seotland xe ; oH 124 
Ireland ae eee ve lL: 
British Isles .. 4 2 11 





( per cent. of the average 1881- 
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Rainfall: December, 1928: England and Wales 
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Skegness, Marine Gdns; 2°09 
Louth, Westgate 2°13 
Bri Wraw by St. 2°0 









) 
KSOD, Hods ock ‘ 
Yerby ........ . 1°93 
suxton, Devon Hos....; 5°03 
funcorn, Weston Pt. | 2°21 


M 99 . Nantwich, Dortold Hall 2°46 
Lanes. Ma 
Stonyhurst College 
Southport, Hesketh Pk 
a “| 2 
Yorks.) Wath-upon-Dearns 





ester, Whit. Pk. 





incaster, Strathspey 





sradford, Lister 





. Oughtershaw Hall..... 
Wetherby, Ribston H. 
Hull, Pearson Park 
on-Spalding ... 
West Witton, Ivy Ho. 
. Felixkirk, Mt. St. John 
Pickeri Hungate 
. Searborough 
Widdincheowsts gieken 
se . Baldersdale. Hury Res.; 1°77 
Durh .| Ushaw College ......... 1°88 
Vo Town Moor | 1°57 
. . Highgreen| 3°29 
Lilburn a Gdns. ...; 2°29 
Cumb.. Geltsdale......... 2°97 


wlisle, Scaleby ei aii: 2°] 
sorrowdale, Ri sthw rite 


High Hill 518 





ceswi 


‘armarthen seta ...| 6°84 
Jlanwrda ..... 5°57 


laverfordwest, Se ¥ wer 


Aberystwyth ........ 1°16 
.. | Cardigan, County Se ch. 
Bree . C 
WRad . | 
Vout . Lake Vyrnwy 


) 

rickhowell, Talymaes | 4 

sim W. W. Tyrmynydd 4°95 
, 





in 
Douglas, Boro’ Cem... 1°41 


St. PeterP’t.GrangeRd. 4 42108 





65 


60 


69 
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Jan. 
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Per- Per- 

Co STATION In. i Co STATION In I 

| Av. Ay, 

Wigt .. Stoneykirk, ArdwellHo ws) 2 fSuth Loch More, Achfary 8°37; 91 

i Pt. William, Monreith 4°50! ...JC@aith .. Wick SactAinensnine 47113 

Kirk .| Carsphairn, Shiel. ....... 8°41) ...JOrk Pomona, Deerness...... 4°05) 97 

2 . Dumfries, Cargen ....... 4°48) 83)She/ BOPWICK cn cccreacsd ate 588/123 
Dum? . Eskdalemuir Obs. 90) SAiCork . Caheragh Rectory ...... 7.33 

Roal .| Brauxholm . 2°85) 78 Dunmanway Rectory... 7°76 96 

Sell: Ettrick Manse ; Ballinacurra sosssest 4 OL) 94 

Peeb West Linton DO dss Glanmire, Lota Lo. 568.103 

Berk . Marchmont House 1°99) 71Aerry.| Valentia Obsy. .. 6 93/104 

Hadd . North Berwick Res. 1°79) 83 Gearahameen ...... 12:20) ... 

Mid? . Edinburgh, Roy. Obs. 1°85) 86 Killarney Asylum 505 69 

Aur Kilmarnock, Agric. C., 3°70) 87]... Darrynane Abbey €°08:102 

7 Girvan, Pinmore 6°11)1024 Ve Waterford, Brook Lo #15 8s 

Ren Glasgow, (Queen’s Pk. .) 3°72) 8817%p Nenagh, Cas. Lough 1°96.108 
En Greenock, Prospect H.) $°28/105} .. Roserea, Timoney Park 3°12 

Bute Rothesay, Ardencraig. 6°86/126) .. Cashel, Ballinamona > 86 S89 

+ Dougarie Lodge .. .| 6°58 Lin Foynes, Coolnanes....... 5°11. 108 
Arg Ardgour House 11°60 . Castleconnel Rec. 5°39 
ie Manse of Glenorchy .... 8°10 Cla Jnagh, Mount Callan... 7°73 
Oban ..............0.6065-; 5°78] ...., .| Broadford, Hurdlest’n.' 5°80 

Poltalloch ... veveees| 6401000 ee7, Newtownbarry seek] MO kes 

Inveraray Castle... ..... 10°09/102 ,. Gorey, Courtown Ho... 4°13:108 

Islay, Eallabus ... ...... 8°65)146JA7d/ Kilkeuny Castle......... 3°45 100 

Mull Benmore ......... sal sae Oe Rathnew, Clonmannon 4°71 ... 

sg 0 ME petinsscasioncinesaccas | UM a cmeaee Hacketstown Rectory... 4°15/101 

Kinr . Loch Leven Sluice...... 3°61) 920Co Blandsfort House 3°50 O95 

Perth .| Loch Dhu ...............| 9°65] O68 ,. Mountmellick............; 4°18) ... 

3alquhidder, Stronvar) 8°04) ..JACo . Birr Castle ............... 3°F2/107 

Crieff, Strathearn Hyd.) 4°68/104])v)/ .| Dublin, FitzWm. Sq... 2°62,106 

Blair Castle Gardens .... 3°49) 92)... =. Balbriggan, Ardgillan. 3.80131 

oe Dalnaspidal Lodgs . 6°60) 87pMe'th .. Beauparc, St. Cloud...) 3°03) ... 

For} Kettins School ........ 3°09)1031 ,,  . Kells, Headfort ......... 3°64 95 

Dundee, E. Necropolis 2°30) S6IV.I0.) Moate, Coolatore ...... 2°33) .. 

Pearsie House............ ete . Mullingar, Belvedere... 3°80 103 

:; +, Montrose, Sunnyside... 2°56) 87[Long . Castle Forbes Gdns....... 2°75 69 

Aber.) Braemar, Bank ... ...... 2°99) S4iGa7 Ballynahinch Castle... 7°49 100 
Logie Coldstone Sch. 2°22) Foe xs . Galway, Grammar Sch. 3°42 

Aberdeen, King’s Coll.) 2°80) 87[Mayo. Mallaramny.. ace rie. we 

o Fyvie Castle ...... | 2°78 “a Westport House 5°16) 90 

Mor Gordon Castle... 7.2, =. Delphi Lodge 13°23) ... 

- Grantown-on-Spey S4iS/igo .| Markree Olisy............) 4°85!103 

Nu Nairn, Delnies 83) 82iCarn., Belturbet, Cloverhill.... 2°14) 58 

Inv Kingussie, The Birches 2°86 Ferm . Enniskillen, Portora.... 3°08) ... 

2% Loch Quoich, Loan ....13°00) ..Jdim . Armagh Obsy............. 2°45, 78 

Glenquoich............... 12°50) 8AfDowrn. Fofanny Reservoir......13°59) ... 

Inverness, Culduthel R. 2°21 OMINOGG iiice ne sscacdsccee 1°46,108 

Arisaig, Faire-na-Squir 6°75 Donaghadee, C. Stn ...| 3°45,108 

: Fort William ............. 7°77) ....,, .| Banbridge, Milltown..., 2°07) 72 
.. «| Skye, Dunvegan ......) 8°47) ...Jdatr .) Belfast, Cavehill Rd...) 4°17 

R & C.| Alness, Ardross Cas. ...) 4°28)104 Glenarm Castle ......... 6°45)... 

jj ere B35) id ss Ballymena, Harryville 4°18 94 

Torridon, Bendamph... 10°49|103}Zon Londonderry, Creggan |) 3°76 86 

Achnashellach 8° AT yr Donaghmore ........... 3°57) ... 

Ee Stornoway ..........000 ‘ Omagh, Edenfel.......... 3°48 82 

Suth Lairg [Don Malin Head............... 3°43 102 

Tongue Dunfanaghy ............ 4°64! ... 

Melvich Killybegs, Rockmount.! 7°20 99 



































for] 
a 
for) 
Ln) 
q 
C4 
La) 
uo 


s 
= 
3 
—= 
£ 
1 
‘S 
‘= 
ia) 
e 
a 
ote 
ee 
& 
a 
"s 
ra 
" 
3 
bn 
a 
$s 
oS 
f 
es) 


MAGAZINE. 


METEOROLOGICAL 


+ 
4 


THE 





“GeT[es SVy UywA e1OUL 20 -uy 


1-O 4“OUN UO ABP vw sy Avp uywoa uw SUO}IUGs UUIPULT 404 » 





™ 


5 


— a 
—-m ms 


9.21 


F.6 


{ep 
aad 
Sino0}j 


[HSNNs 
OTud 


90-0 
bE. 
bL.O 
SI. 
| 68-1 
| £¢.4 
| 09.8 
81.0 
| 06-0 
9 


[ema0 x 


shu 


NOLLV L1d 10) 


FF 
&.9 


0.9 


G.P 


| GLe1 


Cys.0 


| 68.11 


| 62.2 


£9.0 
99.9 
GO.4 
8L.F 
G9.¢ 
bO.& 
£6.08 


| AL.60 
| 00.0 


| apes 


alG 
00.0 
9¢e.1 


| 00-0 


£0.0 
9F.E1 
€6.24 
CL.&& 
£0.% 
00.0 
00.0 
90.6 


CiI~ Daas won 
St lh lt lt dt oe on oe 





Di- tv i~ DS 


DBOoQasN 
I~ ete th 


qd 
WM 


8-0 +] 1.19 | 6.89 
6-1 +] &.29 | 9.46 | 6.69 
+/ P29 | L249 | 122 

| 6.69 | F.09 | F.62 

+] 9.08 | &FZ | 6.98 

| £.18 | 9.€2 | 8.68 

+] 9.22 | 9.22 | 9.28 

; 6.29 | 6.82 

8.GF 9.€¢ 
0.8 | 6.Fe 
G-OF 
G.8F 
6.¢1 


o ca 
G-6¢ 


6.69 
0.69 
6.09 
0.16 
L.£9 
[.88 
G88 
[.¢8 
P.96 
2.98 
8.88 
6.69 


WH XUAN 
“wd 


FU LVudad WAL 


0¢ 
OV 
81 
(An 
L , 
we 
89 
a9 
IG: 


06 S.9LOL 
Os 8-€LOL 
06 9.0L 
06 4.8101 
06 L.OLOL 
re b.FLOL 
98 &-LLOL 
cg ©.ZL0l 
9.¢LOL 
0.TLOL 


L801 
b.ZL01 
&. LOL 
P.OLOL 


r.600L 
G. FOOL 


9.666 

b.0c0T 
6.9201 
9.2201 
8.0Z01 
9'OZ0L 
6.4L0L 
8S.4L0T 
&.PLOL 
T-ZL0OL 
6.9L0L 
&.LLOL 
P.6L0L 

qtu 


“TSW 





WuUOssaud 





“* “OE “BLIOqOT A 
** “AN ‘uyor 4g 
serees Sadraursy 
ovecwess ChengoT. 

** "TAL ‘epeueny 
WIRE “UO ISSUTY 
sree nowvg ‘eidy 
cecees ifta Bang 
‘ZN ‘Woysuty]o Ay 
“CIUBIUSRT, “WRqQOH 
tees seers ounGstig 

se eees* QIpIRs}oog 

* BILBIISNY "A “Y4d0g 
* ++ ee opigiepy 
verses aILMOQ PW 
teeesees fouphg 
uvyepueg 
‘trees Saoysuop 
Wops0Q ‘oquiojop 
reee* smupeyy 
vesees Anquuog 

y atodipy “eqqnopeg 
ae (HOP UOJ UTa0T 
reeeees SHIGLINGW 
ome *Finqsouueyor 
sees uMOT adug 
TY ‘Anqsipeg 
unpestA Ny “eqiuo7 
aStINy ‘einpey 

** ROSIN ‘sosery 
sere gtloary BLIaIg 
"eee? BILITOH “4S 
teeeeeeeeee miBIT 
tt esse ese imgreigity 

* “AsqQ Mey ‘uopuoTy 


see eee 


SNOLLV.LS 
































SS Sees 
= 3 


e. 














2j}ii°0 | 














O°1) 

















ZRF SYMONS. Wz 


MT 


fallen. 


ia 
2 
2m, 
Sr 
=f 
2 
= 


de 
or more rain h 





= 
AES 
- 
a 























Wie - ws = URIBE nig 
"7 Speeds Mersaemacsies MAGAZINE F 
INCORPORATED WITH | 
yi mM THE emp | Ez 
METEOROLOGICAL 


OFFICE CIRCULAR. 


















® For Indian stations a rain day is a day on which 01 in. 












































4 by The Authority ¢ 
—— Meleorological Committee. 


Price 6d, net, post free, 64d. © Annuai Subscription. 6,6 post fre 

















Published on the 16th of each month, 








_40—43—1—29 














NOTICES. 
It is requested that all Books for Review and Communications for the 
Editor be addressed to the Director, Meteorological Office, Air Ministry, 
London, W.C.2, and marked ‘ for Meteorological Magazine.”’ 
The responsibility for all facts and opinions expressed in the signed 
articles and letters published in this Magazine rests with their respective 
authors. 





JANUARY, 1929 


LIST OF CONTENTS. PAGE 
A New Handbook of Climatology. By Sir G. T. Walker .. ms 277 
Life and Work of Sir Norman Lockyer. D. Brunt. if a9 278 
Official Notice nd - oP os i 281 
Discussions at the Meteorological ‘Office “s ss es oe 282 
Royal Meteorological Society .. & + oe am ap 282 
Correspondence : 
}rass minimum temperatures. E. Gold. .. aa na 2383 
Aurora off the coast of Ireland. R. H. Stenhouse ais 284 
Unusual thunderstorm phenomena. N. P. Sellick.. sa 285 
The appearance of the sun and moon through a cloud. 
C. K. M. Douglas we na ae ay ss “a 285 
Notes and Queries : 
Lapse rates in polar and equatorial air. L.H.G. Dines .. 285 
Liverpool Observatory and Tidal Institute .. a . 287 
New site for instruments at Aberdeen 287 
New meteorological service in Chile Mas a Py: 288 
Brazilian daily weather reports re ea re aa 288 
The meteorological conditions for deserts .. oe sie 288 
1928, Another wet year. J. Glasspoole se ree a 288 
Parallel weather sequences. W. A. Quennell.. ae ae 291 
Obituary a be ae Es oa ate er rey ae 295 
News in Brief. . re ne ed ze es a _ 295 
Weather of December, 1928 ea ae a =! ie Ps 295 
Rainfall Tables for December, 1928 .. ‘ a .. 298, 299 
Climatological Table for the British Empire, Ju: y, 1928 ie a 300 





Ail enquiries relating to Advertisements in The 
Meteorological Magazine shou'd be addressed to 


DIRECTOR OF PUBLICATIONS, 
H.M. Stationery Office, Princes St., Westminster, §.W.1. 
Tel ; Victoria 3820 











(ii) 


























CASELLA’S HAIR HYGROGRAPH 





Price £10 : 10 : 0 
C. F. CASELLA & CO. LTD. 
49 & 50 Parliament Street, London, S.W.1 | 




















WIRELESS and WEATHER 


An Aid to Navigation 
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full guidance and instruction in the application and 
navigation of Wireless Telegraphic Intelligence of 
Weather and Currents including the Laws of Storms. 
Royal Quarto (1.2}" x 93") I-XVI 1-6U also 4.5 pages of charts. 
PRICE 5S. 


H.M. STATIONERY OFFICE 


May be obtained from the Sale Offices of the Department at LONDON: Adastral House, 
Kingsway, W.C.2. MANCHESTER: York Street. EDINBURGH: 120, George Street. 
CARDIFF : 1, St. Andrew’s Crescent; or through any bookseller. 








(iii) 


















































A — COURSE ’ ELEMENTARY METEOROLOGY. 
By W. H. Pick, B.S 
127 pp. Second Edition, revised. Well illustrated by maps, diagrams, 
with bibliography and index. 1s. 6d. Post free 1s. 83d. | 
‘In these days of dear books it is extraordinary to find a serious | 
book, well printed, well illustrated, indexed and containing so many 
tables, on sale for so low a price as 1s. 6d. We think that most 
teachers of geography will want to purchase it at once.’’— 
The Geographical Teacher. 


THE WEATHER MAP. By Sir Napier Shaw, F.R.S. 
An Introduction to Modern Meteorology (6th issue). 1s. 3d. Post 
free ls, 43d. 

“The book is of the highest possible value to those who wish to 
obtain an intelligent interest in the weather and its numerous and 
complicated changes.’’—Nature. 

‘* An admirable introduction.’’"—Teachers’ World. 





METEOROLOGICAL GLOSSARY. 
‘The Weather Map ’’ (2nd issue). 8d. Post free 11d. 


BAROMETER MANUAL FOR THE USE OF SEAMEN. 
A Text-Book of Marine Meteorology, with an Introduction and 
Appendices. Tenth Edition. 1s. 6d. Post free 1s. 8}d. 


METEOROLOGICAL OBSERVER’S HANDBOOK. 

A complete handbook for the guidance of all weather observers, in 
which full explanations are given of the many details involved in eye 
observations and in the use of self-recording instruments. Illustrated 
with photo ~~ of cloud forms, etc., etc. 1926 Edition. 5s. Post 
free 5s. 3} 

SuprLeMENT No. 1. Instructions for Meteorological Telegraphy. 2s. 
Post free 2s. 1}d. 


MARINE OBSERVER’'S HANDBOOK. 
A similar text-book for use at sea. Fourth Edition. 3s. Post free 
8s. 2d. 


WIRELESS WEATHER MANUAL. 
A guide to the reception and interpretation of weather reports and 
forecasts distributed by wireless telegraphy in Great Britain. 9d. 
Post free 93d. Supplements issued as necessary and priced separately. 





All prices are net. 


HIS MAJESTY’S STATIONERY OFFICE 


May be obtained from the Sale Offices of the Department at— 
LONDON : Apastrrat Hovse, Kincsway, W.C.2. 
EDINBURGH : 120, GrorceE Sr. MANCHESTER : York Sr. 
CARDIFF : 1, St. ANDREW’s CrEs. BELFAST: 15, Donecany Se. W. ; 
or through any bookseller. 












































Recently Issued. 





Section V. of The Book of Normals 
Meteorological Elements 


FOR THE 


British Isles. 
MONTHLY NORMALS FOR RAINFALL STATIONS. 


SPECIMEN TABLE. 
TABLE 20.—Normats or RAINFALL (1881-1915). 


LONDON AND ENGLAND, S.E. 





Months. 





LONDON 
Greenwich 
(Royal 
Obervatory). 
51° 28' N. 

0 0 


149 ft.; 1ft.Oin. 


in. mii. 
1°69 43 
1°57 40 
1°73 44 
1°47 37 
1°73 44 
2°02 51 
2°24 57 
2°19 56 
1°79 45 
2°53 64 
2°28 58 
2°26 57 

23°50 596 





SURREY 
Caterham 
Asylum. 
51° 37' NN. 
0 6 W. 


607 ft.; 1 ft. Oin. 


in. mn. 
2°58 65 
2°31 59 
2°53 64 
1°85 17 
1°94 49 
2°28 58 
2°47 63 
2°62 67 
2°20 56 
3°60 91 
3°38 86 
3°39 86 
31°15 791 





610 ft.; Oft. 9in. 


co 


SURREY 
Dorking 
(Denbies). 


51 
0 


in. 
2°66 
2°48 
2°59 


oo —_ 
"ie 


hm bw 
ell?) 
ee 


14’ N. 
6 W. 


hin. 


67 
63 
66 


46 
54 
57 
64 
69 
58 





SURREY 
Richmond 
(Kew Observa- 
tory). 
51° 28’ N. 
0° 19’ W. 


18 ft.; 1ft. 9in. 


in. | mun. 
170 | 45 
1°54 39 
169 | 48 
145 | 37 
be «Te | 44 
2°15 | 55 
| 
217 | 55 
2°24 57 
1°87 | 48 
2°70 | 69 
2°22 56 
2°29 58 
| 
23°80 | 606 











Price 4s. 


Postage 1d. 








This Volume is to be purchased through any Bookseller, 
or directly from H.M. Stationery Office at any of the 
addresses specified on the first page of text. 
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RAINFALL ATLAS 


BRITISH ISLES 


Prepared under the direction of the Council of the 


ROYAL METEOROLOGICAL SOCIETY 


The Atlas forms a Royal 4to Volume, containing an Introduction (12 pp.) 
by Dr. H. R. Mill, P.R.S.E., formerly Director of the British Rainfall 
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a series of 56 maps showing the distribution of rainfall over the British Isles 
for each year from 1868 to 1923, expressed us a percentage of the average. 
The whole series forms an authoritative and up to date presentation of the 
subject of British Rainfall. 


Copies ot the Atlus can be obtained on pplication to the Assistant Scerclery, Royal 
Moeteorolonical Society, 49, Crowell R aud, 8. W.7, price 1ds., postage 9 /.. or through 
any bookseller. 
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